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PROBLEM TO BE SOLVED: To provide an active catheter and a 
manufacturing method thereof lightening weight to simplify a 
structure of a link 

SOLUTION: A catheter comprises a liner coil 2, link 30 using a molded 
circuit part (MID) formed with an electrode, inner side tube 4 
alternately arranging these links fit inserted, shape memory alloy 
(SMA) actuator 50 connecting between the links 30 using each MID, 
non-conductive bonding part 26 fixing this SMA actuator 50 to the 
link using the MID, lead wire 6 connected electrically to the SMA 
actuator 50 with the electrode on the link 30 using the MID, and an 
outer side tube 7 covering these wires incorporated. An internal 
space of the inner side tube 4 is formed as a working channel of the 
active catheter. 
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20 ^^(Dx^^r^. ^(ommmmxvx—mvxi^^^f^^mi)^ 

\z\t.. suAY^^D^ji-^ ^ o^mm-r^7.a-jV3 
2t^^mmw^&^n. ^^\zp^m5^=L-':f 4\z^)>^ 3 
0 ^^^-r ^mmm^m^rz^<r>m^ 3 4 ^^mmmi^ 
^nri^^o ^^\zsuAT^^zj.x.-^f)m^'^n^ 
AD-/ h 3 2 tcti^i9iA^^2 7, 2 itmn^tix^ 

0, n-f Jl/t^(^SMAZ^5=-:xX-37 3 0<^|^S^. ;i 

30 [0 0 3 2] MI T:>\t.m\^^mmm^\z^Mm:^-j^f^ 
E(o:^mxm.m^m^\^rzu^uXd^^'t)^. :^m:mw^mx 
II 1 mm^Tcommmmx^^tz^m^'^ u ^^t.^ 

^eii^^^T^^o m^BT^^}^—(Diamt.\^X\^. :^y^ 

^^Mmm(ou I "D^m^^fz^) >^ 3 ocoasfl^jsfeiip 

MtC:Aup<^y^^^fToT(/i^o 

[0 0 3 3] ^3tisMAT^^^x— ^(ciim-r^iEi 
sssT^-So ^3T'ti, m\(D^mmm(Dimm\z(D^ 

<hLTlI^L;to ^ 3 (CiSttam® 3 4, 2 5tiMID 
U >^ 3 0comM2 4, 2 5 <^S§L;tt)<DT. 
2 4 ti±KUrccfc'5>(C-ia;0^;^cj:<Tt»SMA7 

^"^^^^-^^mm-r^mm.^^^i^xmm'r^. w.i 

5^? \t-<XZZ:i^<Dmm^m<b^:zhi)^X^. imm^tzK>m 
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iRniss^isiab. it^acQH^ou- K^-cmas^j^^^ 

[0 0 3 4] :iK\z. M I D^ffit/i/ttl»j:^-7"-5";ucom 
SLXg^l^B^-r^c ^4friM I D^fflo^;^ctg»J;^x-5=• 
5fe-rill4 (a) \Z7^^^o\Z. M I D^^V^fcU >^ 3 

->^4-eim^bTi^<o ;*:tc:^4 (b) {;i^-rJ:'9{c. 

M I D^fflt^^JtU >^ 3 OCOXP^y h 3 2 tCSMAT^ 
5F:iX-:$' 5 0 ^IHI^ b U - 6 0 ji^?^ 2 7 

H^T-S- ^UT^4 (c) ic^Tcii^ic, c:ne»^# 
iJ^S;?)^^. &g 1 0-3 0 MmCDv'U*5*iK^^^<£ffi 

[0 0 3 51 :^tc:S4 (d) (c^~rj;5(c, mxM^ a 

Gl/-lf?5:<?f^fflV^TM^Dji<5^P2 7, 2 7C04'*{- 
T (0 2 ^#8S0Dc<h) ^SMAy^^^X-:^^ 5 0 ^ 
mmr^a f^^. 0 4 (d) JC:fe(/iT#f^mtt^^gB2 

L"^Oi$1^{pi]^rL-->^7 ^®itTmALX^;0^**l7t-^o U 

^SMAn-f ;i/7j?^Mfic4 OS- 5 OS^g<Z)£S;^^bJR 

^^^f^i^b^SSg^XTj^^i/I^Sgj^i^mtta):?^^- 
[0 0 3 6] :k\z.. w.i<Dm:mmm(DVFm^mm-r^o 

SMAT^^:xX-:$'t-®mb$tifPt*^CttCc]^D> S 
M A b S ^ KCO cJ; p t:i3lBi b 0 > <h CI ^ 

> ;w ^ 5S« b b ^ g /h $ ^.^ :^ ^ - ^ ^ 



'^f^\zmU^U.^'ttzi^(Dm^. H:t;-tr>it:g^r/ffiiA* 

[0 0 3 7] *ic. ii2(7)iiJgj^^>^i5SB^-r^c mb\t 
j^? tg»i:^7"-5^;i/t^^»J^bfc^'&^^-r^®iaTfe^o z. 

%2(Dm:T&W>^.\Z^^=^:jL'-zrmm,W]ti^--'rM'X. =y 
3-r;i/2 (h> ®S2 4, 2 5 7&^ff^^$n;^cS^^ 

5^rL-y;&^^)^j:^^:x-:/SU>^4 0 .h. Z.n^^SL 

]§:{iM^T«J¥t"^[^^iJ5^^-:^4 &^rL-ysu 

>^ 4 OrBl^^lST^SMAT^^irX— ^ 5 0 a:> CI 
(DSMAT^^a.X-:$7 5 0 ^^Ji-^MU >i:7*lCg^ 
i-^^^^mttJI§»SB2 6^, 5='a--:/SU >^4 0±<7) 
m@2 4, 2 5 <h<hfe{CSMAT^:7^zLX-^ 5,0 

^±Azm^^n^nM2 4fiSMA7^7^:iX"3^0^t 

ffimSTfeD> ^S5i^^^^-y^-MbT3fF^fi)cbTfec±: ' 

M CD ii a ® CD — 52 75i^ ?5: < T t) cfc V ^ (7) 1^ b 3S * T 

[0 0 3 8] :>^{clE!5(7)5^zL-':/i^ftgi!i;^7=— 

J6? ffi.SEXS^^TXgSTfc^o ^T^e (a) tC^f J: . 
^tc. ^^L — yMU>i5^4 0<h^-r:^-:3<;i/2 ch^52 
S(CRff^ffi&^Tri^{PJJ^:i-:/4T'^fSbTiKo 
1^6 (b) \Zf^'^^o\Z. ^^oL-ySiU >^4 0<D|E^ 
A^->±JCSMAT^^3.X— 5 0 «hU-F^6 

lg)^^m*t^T^;^c56t::^3air*)'l)o ^^lcS6 (c) 

y icg^-r ^ t.\zx.^ #^gmtt^«g5 2 6 <£ji^eg-r 

^bT. Hie (d) tr^T<^3{:i. ^ix.aYAGl/ 
-If^fflV^T, # S MA7^^a.X— 5 0 <£:^®Tt* 

n.^. me (d) lC:BliT#®littJ^«a5 2 6(7)A 
fi^ffffim^^t". gt^JcU-K^6^?X0liSbt5-:?^1^ 

[0 0 3 9] ^2a)^Mfl^®J^J^±Oct"5tC^S^$nT 
C(7:>^2(?)^JSff^^.Ttitgii[):^7 5^-5";i/<^#t^{^ 

[0 0 4 0] ^IC. ^ 3 <^*i£?^.®€:UJ0J'r ^7^1 
50 *^BJ(7)«BWj^Wc^^3<D^JS?l^^<hbTv ^«SftgSl 
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-y4lCtB-DTEKby^cSMA7^5^rLX-^ 5 0 t U 

[0 0 4 11 ±tS^«^tgl(i:^^-^;l/C7)M3iXe^, 
B^-r-So !^8 (a) SlXS (b) ir^Tcke»tC, ^ 

-r:^-D-r;i/2j;:[^{ay5^rL->^4<^K}f b> f^$iics/u 
zi>zfA^a.— :/'cd:^^— it 8 1, 8 i^tid6-5o 
T. 08 (c) (::^-r<i:"5>{3, U- =! 
-r;i/2 cp±{CO-y-TSMAT^^3.X"-r$^ 5 0 ^M^CD 
X^-+|-8 1, 8 l(D±{C^Sr^« ^UT. ^8 
(d) \Z7r^-r^o\z. U-K^6<hSMA7i$7^3.x- 
5^5 0 tSriamco#m&«^SiJ6 OTS^b. ^k^'^^m 
8 (e) tc^-rJ:-5t::. l^^m-fig^^JTmi^tc^^a 

8 (f) \Z7^'t^O\ZY AG \^—^m^m\^^^SUP^7 
^ ^zlX-^ 5 0 ^^Sff-r Jl^±(7)IS8 (c) - 
(f) COXg<^ SlHl^Ojgb. ft^lc;;^^'-1t8 1 

W.^mv^'D^m=^=L-^t:^^^^L\z^KiU±TM 

[0 0 4 2] w,'^(Dm:mmmmA±.(D^o\zm^^nx 

10 0 4 31 »i\zm4(Dmmmm^mm'r^o cico^4 

3 (Dmmmm\z:^\f'f^mmmi)mm^n 

t:L'y-(±-^-^)\^2\Z\\?LXmm'&<0^^^-U'i)V9 
2^m^^. C:n^SMAyi7^:3.X-:$^iCffimT^<h^ 

o ^j?^ ^ > K t -r ^ c <h Tie^K ^ M ^ b t> 

^Stt^-f :^-z3'f ;i/9 2{ci^fi[J^zL-y4^K 

ffU> ^^r^lPl^'J — F^6^:SMA7i:75^^X — ^5 
0 ih^m^WiCl^MLrc^. ^mf4^^:^-a-f ;U9 2 
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9 tC^t"<fc^{C^mi±^<:h-n<;U9 2<hSMAT^ 
^zlX-3^ 5 0 <hJi^mttS»^j5 2T'l^gg$nTl.i 
Clom4CD||JgJ^^.Tf;iSMA7^^-LX-5^^^ 

[0 0 4 4] S 1 0Hm4(D||M^Mc^)|l^cDlHlKSB<i: 

T t> ^ id U < ;^ ^ PpI <D S M A T 5^ :3. X >- { 3 f i 

laiO (b) fC^-Tct^^C. pfflJ«C^^njtSMA7^ 

^^zLX-r^lCiim-t^-rtC. AchB<DX<^y5^<&:r>{::L 
TMS <7) S M A T ^ 5^ a. X- 3^ ^IRSS ^ ii-^ d <t T^^T? ^ 
-So L;^c?J?^-pT^4 0^iS?^MTJi^-r:h-zi'i';l^^ig 

Ay^^:xX-:$^(D^^yDirX;^^^^{C;^^o ^^ctg 
^ X - ^: j^t^^eg v 3 - h ^ nx L ^ ^ cJ: ^ 

m<z:ti)^x^^o 

[0 0 4 5] ;^^3^-r:^-3-r;^^sMAr ^^:ix— 

IftBj-rSo 011 (a) «^5 0«JS?^^,(0^1^#»S<D 
fillft:^^-7";!/^^T^Ii0T*O. 011 (b) \tm 

1 1 (a) (DA-Ammmmx&^o mi i (a) -rzs 

(b) ^#HgT^^, ^5 0^jSS?^.«<^^1'#t&Stg®i;^ 
F^(W5"3.-:/4(7)51^fi[|(riKra<£riettTiaig 
$nfcSMAy^5^z2.x-:$' 5 0 (^ffiO^^n. — ^ 4 ^ 

sMAT^^^rLX-^ 5 0 tcDmizmm^m-f^^-t ^ 
5 0 o:>^m\zm:s:(Dmmxi¥mm^mmm i o 6 o 

S^^n^i: tt){3>t)^^^SMAy^5^iLX — ^ 5 0 

t.m^mz^m\zt^m^tirzm'm\^'^-r'r-:3^ JV9 2 

S MAT ^^nX — 5 0 tCilHt-'S 

^n^^goTf^®-rsn<ffl^a.-y7 .t^fiiA, 

9 2(iSMA7^^zLX— ^ 5 0 \zmm't ^m^l^^CD 
mmzu-ox^K). ^(D-':^(Dmmf)^v-\^m6\zmm 

[0 0 4 6] v>^hu^^m^uiooiit. m^i^iiy 

'j3i>zfA^ii.-y<^X'^-—y-8 1 
^S$t::^»T^n;^c^«»l 0 1 <h^Wb. SUAT^ 

^ilX-^' 5 0 <h^M^ 1 0 iTi^^y^^-- y-8 1 J:!:tg^^J 

5^7 \zmtirch(D^mtni.. ■^^\zmm:fyy'-^ji<ommn 



(10) 
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[0 0 4 7] 9%m^mmmti^-v')V(Dmm^'y-i^- 

^'^mU^t)^^^ (l> 0 . 0 ^ ram. ^"^^^^ (t> I . 6 mm, 

^ )V9 2 fri*5fe0^^^j!;^<f) 0. 1 2 mmT^o 3^ feCD 
(3 6 Xm.m : 6 : *= 1 : 1 : 3) T 

:^— n-f ;i/9 2^i^ifebfcllll 0 {C^R-riHlS&^: 

[0 0 4 81 :k^z9\^^1^^<DmW)fJ^-'r)vm^^LJin 

^bfco 1 2 (a) {3^-rci:^tI[^{PJj^zi- — ^4 20 

C7)i^j^{;ix^— t^— 8 1, 8 ^12 (b) 

(c) tC^'rcfc^iCSMAT'^^^^X-:^^ 5 0 cfcOg 

;&t^T7b^tc;*c^i.^^M# 1 0 1 ^mm^^mm i o e 

TSSb. :;i5ct^TSMAT^^:iX"^ 5 0 
S«^J 1 0 6^^H^-r^c ^bXS 1 2 (d) ^C^Tcfc 
"^fc^mtt^-f :^-^r3-r;i/9 2 ^M-ti-^o EI i 2 (d) 
i:-&t^ii-T^b/hK®0^#R^.L.T. 1 0 1\Z^ 

D^Stt^-f :^-=I-f ;i/9 2 7j?^iii$ttrEi§:^n, sma 
T^5=-rLX-^ 5 0 t^mm.'&'y^'r-:^^ 2 (tor^T 
\z—^(Dmmi)^mz,nx^^^^. 30 

[0049] ^^\zmi 2 (e) \Z7rCt^ o \Z. 

o(D-miz^mmmmmx^m^-r^tt^\z. u-h 
Sie^^mtt^-f 3^;V9 2<z)ffiSRr/«-SMA7 
^^:xX-:$^ 5 0(D<tilS«;i^litt}^^?r'J5 2-eS^-r 

COJ:3tC^S'l4^'f :^-n--r;^9 2 ^^SMAT 

bTfu^-e^^ct-^Jcj^oTi^^o 'A^-^-vmi 3 (f) 

UAT^^zlX.-^ 5 0 ^agm'!l'^^:^-=3'1';l/9 2 \z 40 
S^b. @^«HSg5^ff^^T^o $e>fc(ai3 (g) \z 
^-r<fc5tC^SMA7^-5^a-X-:$' 5 0<D— 

O^'^M^l 0 1 CO^)S^0iJx.«YAGl/— tf^^ 
fflV:^T^gfft"^o -^bT^lS (h) \Z7f^-^^-o{zmW\ 
l^fc^mW 10 1 <t SMAT^^o-X—^ 5 O^cJch'^tfe 
^13 (i) IC^*ri:^(ci^{M^a--:/7<&iS 

[0 0 5 0] :*:ffl2:Xjg*mill 1 3 (g) {C^b 

S M AT^5^iilX-:$^ 5 0 (Dit^^^gfrr-g) 
:iS'&^I^0Jb;^;&t, SMATi^5^:iX-^ 5 0(7))t)ffiT 50 
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fcfi^^^. -tut)^. ^^c7)agmtt^<:^-=i-r;^9 2 
^^'lE^^nTi^^j^'&ti^M^ 1 0 i^«]»f-r^o ^(D 

K:^l 0 1 <£r2^m^^^±r^»^'r^Clt^C7^J:'^»35^^. SM 
AT^^rtX-^ 5 0 ^h^Ml^l 0 1 ^<DT^\zmmf)^^ 
^fcS6. C<7)l^r^^^*iJfflbT&S^l 0 1 ^fe^Sl^C 
i:A^-r#^o t^^. iS^CO^mtt^-f ^-=2-f ;W9 2(7> 
»S?[STtm5iXgTl5SHJbfcci;-5JC^M#l 0 

1 rznxu< sMAy^^^x— 5^ 5 oco)t5st)^ff-r 

'So 

[0 0 5 1] 'i^\z^b(Dmmwm<r>t\^^mmmfi'r- 
7{7^:j.x.-^(o^m\zum^nrzp^m^^(DW. i 

9 2 7^^*SMA7^5^:iX— ^ 5 0 O^ffltJfClH^^ nxt^ 
'5}t<s?)> #@tt^-r^— a-f ;i/9 2;^^^{PJJ^zL-:/7 <^ 
^tTt.bT^50> SMATi;7^rLX-^ 5 0;^^Hffibfc 

^^^mwi.m\zm^'t^'i9iB%mzrr. i.tzt/^'DX. ^# 

SMAT^^jxX— 3^ 5 0 ^agStt^-f :^-:3-f ;l/9 2 
;6^e-^orBl^?:iSoT^ffliJ5^rL-:/7 ^BSbTf^fiOtr 
SBlSbTli-53^cS6, #*gStOSMA7^^zLX-^ 5 0 

(D^mzii^^^^o^^mtm^. b/tT^^^r. teift;^? 
[0 0 5 2] :K\z^^i^mmmti'7—'T)v<Dm^^':^^ 

0. ^1 5tiSl 4C^A-A^SlTffi^^*^o ^14^ 

ntz.imm^^mi.rz.'y^ir^zi^ )vi o 2{ci$i^#j;{)^e 

m'^(Dmff\\ZXm^ih^tltzSUA7 ^"^=1^:^. — ^ 5 0 
i:. #®CD— ^^(tJ^X^^SMATi^^^zLX— ^ 5 0(D 

nm\z\^^^^nfz^)-\^Wi^ z^n^^m^x^mt 

^^m=^=L—^7t.^mA,x^^^. mi b\z^T^o 
\z. ^%(Dmmfmmmmt^w\^rz'y-i±-n^ )v 

10 2 tCSMA7^^3.X~-:$7 5 0 ^ISk^i^^^XnU 

\zmmr^m&Lx^^. 

[0 0 5 3] '^\zw> ^ (D^mwmo:>utLi:^\z'D\^^xm 

mx^^o ^HUm (a) - (d) t'&tD-tirTA-A^ 
ffiB§^®^<l:^b;^Co ^-rmi 6 (a) Sil/ (b) \Z^ 
-tXo^z. #^2gm'{4^Sbfc^'i':^-3'f 0 2 CD^ 
fiiJ;0^^»*^r^?'ci:^imfcSMA7^^^x— ^ 5 0 b 
T0^^-&t>ii:^o ^^tclSl 6 (c) -BlTS (d) tc^TJ; 



19 

^^MizmmT^, ^UT. Si 6 (e) Rt)C (f) \z 

45:}fAL, Ctie,S:S:3Ti1-lg!l5^a.-^7 *S1*-T^ 

Sfc@16 (d) ©Milgd^e— 
+ ^ .y7'(C/j:ofc^^-v7'f^^^{W5^zL-yi 0 7 *M 

[0 0 5 4] ^(D^o\zm&<Dmmmmx-m¥mm.^9!i i 

^ t S M A 7 i7 5^ a. X- 5' <»: #f ^SftJSa L ^ •< ^- 

[0 0 5 51 &^±<oj:vfs.nmmmm:hy'-^)i.-cii 
ftiA-ox. amsp^^cJ:D^s^T-ffift-r•5SMA7^75^ 

^^-^<t. )lSJ^MICJ;t)#?I-r■5SMA5'r:^-3 
^'I't SMATi^^^^x-^'t'J-K^et^ffi^ 

^•t—mmmmx^^. mi 7 (b) taiai 7 (a) © 

7 (b) ^mmvx, mA.\i f2i o>tri^i]-^Bffi$#-5, 
^-&fi-*:®SMATi'5'3.lil— 5 0 a. 5 0 c ^[^ 5C» 

-& 5 i; ^ ttH* C7> S M A 7- i7 ^ a. X- 37 |^»# t a® Jo 
ttSMA^-f n^f ;n 0 4izmmmmTtHi^\,\ 

i&*5. @i 8 (a) sc/t (b) i-im&mmii#tsmm=S: 

o^m^mtir^m'i'^^vtzt,(DX'$,^. 
[0 0 5 6] -Aizm? <Dmmmm^mmri>. z-o^mi 

19 (a) (Dim.^m<o—-y5^m^'^ts7—'r)v 
<r>-n9\,wmxtb^. 01 9 (b) «0i 9 (a) ©A 

-A^8>fffiS-C$.S, Ell 9 (a) Rt/ (b) ^mmV 

X. m7 (ommmm(r>-:^}^mmw]tiy^-y^)nt. 0m 

ma^mLfz^^i — rn-;H0 2i. cicD^^^^tiSa 

@ ^ T Pi ^ *3 it T @ ^ L — 2^: OD S M A 7 9^ i X - 
rJ'SOi, c:©SMA7i7 5^ii.X-^ 5 OWMS^ICll^ 
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^X-^'S OfCjilPlLfcfirglClT, C©SMA7i75^a. 

x-^ 5 0 izm^f>'inmm^mmm i o e -ch^^^it 
3.-^7 mmi^-r) L^mx. i^fis^^ 0.-^4091^35 

it 51- 3-r;H 0 2 tf*9{|l5^:i-y4<h«5l3i:®@ 

[0 0 5 7] ''k\zw.7 (Dnmmm<D^&^jLm\z-D\,^xm 

mt^, ^2 OttB7(7)*MJ^ffi©M3iXa<Sr^fIg 
iO ET*^.. ^Igig (a) ~ (e) t^fe-STA- Ai^ 
MBlS8frM0$rS^Lfe„ $fe-rs 2 0 (a) JCS^-Tct^lc, 

Bu 02 0 (b) \z7Kr^^\zp^m^:L--:rA\zn\^ 
^mitmmvx$¥mmii!iiimi.rz^^:)—:i^jii 02- 

Srf^SL, c:<0^^ggSri«tJj:'p»CSMAy>:r5^iLX- 

u/^c7-r ni';n o 2iimm±f^=S:mm^xm-:>x 

20 L;fcfcC0Tfc J;Vi, 02 0 

(b) fC^-riSttJF^-tfJbt), 02 0 (a) -P^ri 

ST-^ ID*^ ^ L ^ -1- n -f ;^*^£^-r 

ntfj;^, ;i:fe. *^IH4^-f n-r;n 0 2 
^^-^4 ttt3@3i:cD®^t?#^att^«^pj 1 0 6 TH 
^LT(.>TfcJ:l,i. :^{CSMA7i7g^^x-^' 5 OOjjS 
^fcU-K^6 $-^«ttS«^j5 2TH^b, SMAT 
^5^^^-^ 5 0&y:F*9(BiJ?^:i-y4«^S5g$:#^mtt 

s^^j 1 0 6 TH;e-rs. ^LT. :ine.^soT^fflij 

?C [0 0 5 8] ^t, — ^rfS]^eeg):*J5"-5-;uo5p*qffl5^^ 
-^4 t SMA7i'5^iX-^' 5 0 <J:<^)SiJ©^^^ii?& 

ift§i-r^. 02 1 (a) \-i-:f3\^mmW}ti7—7-)V(om 
^m^)>^^m^^rz^U(om^mm. (b) ttsx^ffln 

02 1 (a) <£#HgL,T, H^ffl'J >i7'^ffltiTH^-r 
5^^, SMA7i75^a.X— 5 0 tl^fflijg^i — :/4 t 
S:M«tTH^fflU >i'*l 0 3 f-tSfJf ^-B-, p^m^^ — 

Stt^aUbfe^-f n-r;H 0 2C9^gl5T-SMA7;7 
0 5^^x-^ 5 0 *t#3Smtt»^iipJ 1 0 6-ca3£$nTti 

•5. Sfc02l (b) t'^rj:-5«c:H^fflz]i-;n 0 5 

^ffi^TSMATi/g^iX— 5' 5 0 5:HSi5(^^tj-B:, 
Hi^^*?1i-fe®Rfft SMAJi'^'iX-^ 5 0(75S!SgET 
itt^-^^^-B-fc^BfTit^^mitlt^SiJ 1 0 6T-@^?nT 
tiS. ^«J:-5i^c4Sii»Cf ■S<tl*lffli|5=-n.-yiSMA7 



(12) 
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[0 0 5 9] ^Jk\^. rj^e^y?f=^^y%)\,\zM^'^nU 

^T^^^Tcc^iK^tcK^o z.<D^^ummz^^. ^7 CD 

^ L T l.^ ^ K^RtJ^KW ^cJ: COS^ ^ - ^ A o T < 
^' (D® ^ y^;^ # ^ J; ^ ^ o 

[0 0 6 01 :;^^:tr*^B^tC/6^;6^^«-MU >^^C'::>ViTU^ 
;^^^cT^^rLX-37 5 oo^l^fi'iic^Jtx^^ 3.-^^9 

4 ^ J2i /u-r ^ --:/<DlS^flXSSg <fc D S M A T ^ ^ iL 
X-^5 0^|giJRag5^3-->^*9 3lC@^'r^fecDT> 

iR«S5=-zL-y 9 3tii^iIi]5":x->^4 i:SMA7^:7^a-X 50 

[0 0 6 1] 'A\z%^(r>mm^m^mm^^o 

-^;i/Tfe^o m2 4(D (a) u^)y^'m'j>^(o^m 
mx-$>v. (b) tiu>^>'iau>^^ffiVi/ct6iftA5"- 
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